Purpose -The purpose of the study is to map previous and current construction procurement research to further develop the research in the Nordic counties.
Introduction
The construction industry is characterised by interdisciplinary, fragmented and temporary project organisations and process discontinuities, which make construction highly dependent on governance and procurement. Lately, there has been an increased interest for research in construction procurement, for example on client's procurement strategies (Eriksson et al. 2017 ), on project performance (Ahmad et al. 2016) , collaborative frameworks (Hosseini et al. 2017) , supply chain integration (Song et al. 2018 ) and social requirements (Petersen & Kadefors 2018) to mention only a few.
The Nordic countries share several contextual similarities in terms of, for example, public procurement regulations, models for standard contracts, construction industry culture and supplier market. Other aspects of the governance structure differ, as well as the procurement strategies used. This implies that there is considerable potential in comparing procurement research results between the Nordic countries, as well as in integrating and combining research initiatives.
To lay a foundation for Nordic research collaboration on construction procurement, there is a need for a comprehensive overview of both previous and current procurement research. This overview should also identify future challenges for procurement research in the Nordic context. The purpose of this paper is to present such an overview and thereby contribute to the development of construction procurement research. It is a first step in this endeavour and it is limited to research performed in Norway and Sweden.
Framework
Mapping this research is complicated by the multitude of concepts and language variations used to express similar or slightly different phenomena, or the same phenomenon seen from different perspectives, not to mention differences between different industries and research communities. To overcome this confusion the mapping reported here is limited to research related directly to three areas: the governance of construction procurement (GP in Tables 1 and 2) which includes political and market level factors that directly or indirectly affect construction procurement, construction procurement as governance tool (PGT in Tables 1  and 2) , which includes the client's procurement strategies and practices, and effects of construction procurement (EP in Tables 1 and 2) , which includes efficiency, innovation, collaboration, flexibility, sustainability, etc.
10th Nordic Conference -Tallinn These three analytical categories are not mutually exclusive and can, of course, be debated. However, they enable a mapping that covers a multitude of issues/disciplines/ research communities that perform research related to construction project procurement. Hence, the three categories support a more holistic understanding. For example, the governance of procurement includes policy research which is relevant for a highly regulated industry. Procurement as governance tool includes management research including the client's strategies and managerial practices. Effects of procurement include a broad range of research on performance, innovation, quality and sustainability.
Method
International research on construction procurement is extensive and a literature review using for example Scopus or Web of Science would provide a comprehensive list of published papers. A full literature review is not realistic here and would not show previous and current research projects. Therefore, to fulfil the purpose of this paper, we have limited the search to include published licentiate and PhD thesis reports in Norway and Sweden. The mapping of on-going licentiate and PhD projects is used as indicator of current research. To provide for a more holistic perspective, we also include major research programs. We have searched the databases DIVA (in Sweden) and Cristin (in Norway) and we have consulted our respective national research networks for current and recently initiated projects. For practical reasons, we chose not to go further back than 2010. The findings are analysed and a conclusion presented in terms of strengths, weaknesses, trends and blind spots.
Findings

Mapping of research perspective, empirical context and research method
In Sweden (see Table 1 ), research has been performed from all three perspectives, however with a dominance from the client perspective. When looking at on-going research in Sweden, there are several research projects on governance of procurement and on combining all three perspectives. Public infrastructure is the dominating main context. One explanation to the dominance of infrastructure is the increase in public investments in infrastructure in combination with the Swedish Transport Administration's role as public funder of research. In addition, the Swedish Transport Administration initiated a major Professional Client Initiative around 2010, which spurred the need for procurement-related research. The type of research methods varied, but the trend in Sweden is towards more qualitative research.
In Norway (see Table 2 ), research has been performed from all three perspectives and covered for example effects of procurement on progress, value, communication and collaboration. On-going research is mainly focused on the effects of procurement. The empirical context covers more building projects than infrastructure and occasionally both types. The method used is mostly qualitative.
In Norway, there is a significant increase in large infrastructure projects, which corresponds to continuing high level in the building sector. The large number of PhDs in 2018-2019 in Norway coincides with this. Projects that have increasing potential for loss or gain spurred the motivation by key actors in the construction industry to support such research, for example the Public Roads Authority in Norway.
Mapping of disciplines and universities
Research in Sweden has been performed and is currently performed by several disciplines at several universities. Disciplines include economics, public administration, management, Construction procurement research in Norway is mainly performed at NTNU in Trondheim. There is also research in the management economics, real estate and organisation theory. The tendency is leaning towards wider spectra in the latest period.
Research programs with focus on procurement
In Norway, the "KSS-project" (Contract strategies and specialist based collaboration) is the major project directly dedicated to procurement research. In Sweden, most ongoing research is performed within the "ProcSIBE-program", a national research platform on Procurement for Sustainable Innovation in the Built Environment involving five universities (2014) (2015) (2016) (2017) (2018) (2019) (2020) . ProcSIBE is primarily funded by the Swedish research council Formas but involves co-financing also from the Swedish Transport Administration and several other sources.
Discussion
Procurement research in Sweden
Research on construction procurement from 2010 onwards covers a wide range of topics and disciplines, with a high representation of economics, contract and risk in the beginning of the period. In the beginning of the period, research was fragmented with no clear coordination between communities, initiatives or applications, except for VTI, which collaborated on PhDs with several universities. Research projects were directed towards industry needs and possibilities for research co-funding.
In the middle of this period, ProcSIBE was initiated. This has resulted in a broader range of perspectives and better coordination via joint seminars and joint project applications. For example, perspectives of political sciences have been added. Owing to the co-funding by the Swedish Transport Administration there is, however, much focus on public infrastructure clients. Looking at the totality of PhD projects in Sweden, there seems to be an increased focus over time on public clients and governance of procurement. This includes issues such as social sustainability, organising of procurement functions and policy changes.
Procurement research in Norway
Most research covers project governance and project management and includes wide perspectives and generic frameworks, often covering both building and construction. Looking at the totality of PhD projects in Norway, there seems to be a need for an increase in research on procurement in infrastructure projects. This is because of the rise in the activity in infrastructure in Norway. There is also a need for procurement research in light of the digital shift, and for more research on collaboration, sustainability, trust, technical quality, safety, etc. Most industry parties seem to agree that what happens in "early" stages are of importance, but there is no agreement on when this is.
Conclusions
In the following section, we sum up the observations from mapping Swedish and Norwegian construction procurement research. We do this in terms of observed strengths, weaknesses, trends and blind spots. Then, as the last point: what could research across the Nordic region contribute?
Strengths
ProcSIBE has reduced the knowledge fragmentation in Sweden and began to develop a more coherent knowledge base on construction procurement. The large number of 10th Nordic Conference -Tallinn universities performing research is a potential for strong education in construction procurement. Further, the basic Formas funding also allows for research on subjects that are of general interest to society but more difficult to co-finance by industry.
In Norway, the strengths are found in the long history of research into public project governance and project management. Lately, the fundamentals of value creation together with partnering strategies etc. form a good starting point for further, deeper, more precise studies. In summary, research in Norway has developed deep knowledge about the context for project procurement.
Weaknesses
Knowledge on procurement in the building and maintenance context, for example housing and healthcare, is a weakness in Sweden. A risk might be the strong focus on the Swedish Transport Administration. While long-term collaboration with one actor is strength, it also includes risk. A too dominant focus on one public infrastructure client limits the possibilities for studies of other actors from other perspectives. Also, the fact that research seems to focus on issues where there is potential for funding is a potential weakness. A potential threat is also that the ProcSIBE program is time limited. Society (politicians) require a radical shift towards lower cost, better quality, faster delivery, more value creation and improved safety and responsibility in the construction industry. In Norway, the construction research program and the KSS-project have this on the agenda, but it seems too small to fully answer the need for new knowledge. More importantly in the context of this paper -research seems to follow after, not to precede the industry by setting the research agenda.
Trends
In Sweden, ProcSIBE is growing and procurement-related research gain increased project funding and attention by society and industry. Adding universities and disciplines also enable larger project applications and broader dissemination possibilities. The dominant perspective in Sweden is the public infrastructure client and most focus is on infrastructure investment projects. However, in the past, there was more research on the building sector.
In Norway, there is also a clear tendency to focus the clients' perspective and to do research on infrastructure investment projects. In Norway, the public clients set the research agenda. Private sector has followed as suppliers to public projects. Lately, the parties are addressing issues about how to succeed in delivering better quality, cheaper, faster and safer.
Blind spots
Combining the mapping in Tables 1 and 2, blind spots seem to overlap making the lack of knowledge in these areas a major problem. Maintenance and buildings are somewhat blind spots in both countries. In addition, public clients of infrastructure gain most attention, partly because their activity is increasing and partly because they provide considerable funding possibilities. However, this also makes them set the research agenda. Blind spots are, thus, a result of lack of attention in combination with lack of funding.
A Nordic research direction
Based on the mapping, we conclude the following needs and potential:
(1) A deeper analysis of the identified blind spots in the other Nordic countries. Do the other countries also encounter the same blind spots?
(2) Investigating if and how blind spots can be researched in collaboration, what funding bodies to approach and if there is a possibility for a joint application for a Nordic program. This way, the research community can take the initiative on what to do construction procurement research on. (3) There is a potential in arranging arenas for knowledge transfer. For example, Swedish research is strong in public procurement strategies while the Norwegian research is strong in contextual issues.
